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Introduction
Infertility is a condition in which, for example, couples who have been married for a year making love two to three times a week without contraception do not become pregnant. The incidence of infertility is quite large and varies between 7% and 30% [1] [2] [3] [4] [5] [6] . Infertility affects 10%-15% of women of childbearing age [7] . In 2005 and 2010, the Indonesian Central Bureau of Statistics reported that primary infertility was 8%, 12% and 12% in Indonesia, East Java and Mojokerto, respectively. Female-associated factors are responsible for 30%-40% of infertility and male-associated factors 60%-70% [2, 7] .
Vulvovaginitis is the most common gynecological condition encountered by primary care practitioners in women. The most common cause of symptomatic vaginitis in women (40%-45%) is nonspecific vaginitis [8] . Infections in developing countries play a role in 50%-80% of cases of infertility. The presence of immune reaction against spermatozoa contributes to as much as 2%-30% of infertility [9] .
We explore bacterial wall constituent protein profiles that interact with immunoglobulin produced by infected women in infertile couples.
Materials and methods
The samples were all infertile couples in the outpatient department of Hasanah Muhammadiyah Hospital in Mojokerto, East Java, Indonesia from November 2012 to December 2013. The data of the infertile couples are complete (women's age, marriage time, women's body weight, women's body height, education, menstrual history, semen analysis, hysterosalpingography, past medical history and past medication). The women in the infertile couples had not taken oral or vaginal antibiotic medication in the previous week.
All the women in these couples underwent some procedures to collect secretion from the uterine cervix and posterior fornix. To evaluate the bacterial colony an antibiotic sensitivity test of the uterine cervix and posterior fornix of the vagina was carried out. All the men in these couples were asked to collect semen after 4 d' abstinence before a semen analysis was performed.
Taking uterine cervix and vaginal fornix mucus
The vulva was cleaned with cotton wool moistened with normal sterile saline solution, avoiding the use of antiseptics, analgesics, and lubricants. The vagina was opened with a speculum that had been moistened/soaked in warm water until the uterine cervix appeared. Vaginal secretions were taken from the posterior fornix with a sterile swab, inserted directly into Stuart Transport Medium. Uterine cervix mucus was drained from the canal of the uterine cervix with a 3 cc sterile syringe without a needle, and inserted directly into Eppendorf tubes. After that, cervical secretions were taken from the ostium of the uterine cervix with a sterile swab, and inserted directly into Stuart Transport Medium.
Identification and bacterial culture
Bacteria were obtained from the vaginal swab samples and uterine cervix of women from infertile couples (primary and secondary) at the Infertility Clinic of Islam Hospital of Hasanah Muhammadiyah Mojokerto. Bacteria were grown on nutrient agar medium and incubated for 18-24 h at 37 C. One colony was retrieved by using a loop, and Gram staining was performed followed by biochemistry tests, namely a catalase test and a coagulase test.
Antibiotics sensitivity test: Kirby-Bauer method
The inoculum was prepared using a sterile swab or three to five ose grabs for the same bacterial colonies and suspended in a tube containing a ±5 cc physiological sterile saline solution, then the used swab was disposed in a 2% hypochlorite solution. The bacterial suspension was compared with a McFarland turbidity standard of 0.5. Sterile cotton sticks were taken, dipped into the bacterial suspension and rotated several times, and then pressed on the wall of the tube. The cotton sticks were swapped evenly on the Mueller-Hinton agar surface while rotating the petri dish to 60 .
The petri dish was closed, and left to stand for 3-5 min (no more than 15 min). Antibiotic discs were placed on the Mueller-Hinton agar surface. Discs were incubated at 35-37 C for 16-24 h. The results of the sensitivity discs were read after 24 h. The antibiotics tested were ampicillin, amoxicillin, amoxycillin + clavulanat acid, gentamycin, amikacin, cotrimoxazole, fosfomycin, cefotaxime, ceftriaxone, imipenem, and ciprofloxacin.
Preparation, isolation, purification and profiling of Omp cell walls of bacteria
Nutrient broth seed results of bacteria were centrifuged at 4 C at 6000 r/min for 10 min. Pellets containing bacterial cells were washed with PBS at a pH of 7.4. Pellets were suspended in a solution of glucose-EDTA-Tris pH 8 containing lysozyme 4 mg/mL and incubated at room temperature for 15 min. Pellet mix-GET-lysozyme solution was centrifuged at 4 C at 12 000 g for 15 min. Supernatant containing the cell wall material was transferred, followed by purification by the salting-out method.
Its concentration was measured with Nanodrop nd-1000, then its protein molecular weight profiled with SDS-PAGE [10, 11] .
Results
All women of infertile couples were still at an ideal age to conceive (28.1 ± 3.8) and time marriage mean is 4 years. Overall, the women of the infertile couples had a normal body weight, and only four women were overweight. Eighty-four percent of the infertile couples had primary infertility and 16% had secondary infertility (Table 1) .
Clinical data from each infertile couple consisted of the condition of vaginal secretion, tubal patency test, semen analysis and outcome of infertility as listed ( Table 2 . Western blot examination results for the ten types of OMP bacteria isolated from the samples are shown in Figure 1 
Discussion
In Table 1 it is shown that in terms of age, the husbands and wives were still at a healthy reproductive life stage, i.e. 28.1 ± 3.8 years. The highest age recorded was 36 years. Fritz and Speroff [7] found that the limit of the age factor affecting fertility in women started at more than 35 years [7] . The mean time married was 4.0 ± 2.2 years, but there was an extreme time of 11 years. In couples who handled the late state of infertility may occur due to the age of marriage is still relatively young [7] . The proportion of the female body of infertile couples still within the normal range of 21.7 ± 3.1 that infertility disorders originate from abnormalities of GnRH hypothalamus minimal [7] . The most fertile couples are educated only 2% low education is junior to the bottom; this is a good indicator of the importance of being aware that help is needed because of the condition of infertility [7] . The incidence of primary infertility in this study was (84%,16/19) compared with secondary infertility (16%,3/19). This is different from the data obtained by Dhont et al. [12] , which states that the greater incidence of secondary infertility is due to a lack of sterility in the internal genital organs and postpartum women [13] . In Table 2 , it is shown that most couples who are infertile (47%,9/19) (M1, M2, M3, M5, M7, M9, M12, M13, M17) find it difficult to get pregnant because there are organic abnormalities in the analysis of semen and hysterosalpingography results. In patients with patent bilateral tubal patency condition (84%,16/ 19) or unilateral (16%,3/19), pregnancy is still possible because sperm can still be met by the ovum, but others that have organic abnormalities (19%,3/16) find it very difficult or even impossible to become pregnant. With a normal semen analysis (37%,7/ 19), abnormalities in the one to two parameter range (37%,7/19) or abnormal sperm with two parameters it is still possible to get pregnant. As for sperm abnormalities with more than two parameters (5%,1/19) or azoospermia (21%,4/19), it is almost or completely impossible to conceive naturally. Semen analysis showed that 21% could not impregnate, 5% found it difficult to impregnate, 37% found it possible to impregnate and 37% found it easy to impregnate. 
S. epidermidis
Streptococcus a-haemolyticus Table 2 presents other data that can be found in the case of vaginal discharge/infection in infertile couples (63%,12/19). These results show almost no differences (80%) from those obtained by others [9] Almost all women of infertile couples found the growth of bacteria or fungi (95%,18/19) either with symptoms of vaginal discharge or not. This object caused by the vulvovagina is an area that is usually occupied by normal flora. Bacterial or fungal isolates obtained from the study classified as a potential pathogen. Isolation of aerobic bacteria was not assessed. One of the 19 patients (5%) did not reveal any bacterial growth. These results could be due to the time of transport. The bacteria obtained were dominated by S. aureus (27%,4/19) and E. coli (27%,4/19), and the rest comprised a group of bacteria Enterobacteriaceae others. This was similar to the findings of Sri Winarsih, with 51% Staphylococcus spp. (15% S. aureus and 36% S. epidermidis), 42% gram-negative rods and 7% Streptococcus spp. According to the results of analysis of sensitivity to antibiotics, the bacteria E. coli, S. aureus and S. epidermidis are resistant to common antibiotics, while S. faecalis and Streptococcus a-haemolyticus are still sensitive.
From isolated bacteria, clinical data were obtained on each of the infertile couples so we pay more attention to the bacteria S. aureus (M10 and M19), S. epidermidis (M18), E. coli (M4) and Streptococcus a-haemolyticus (M11). The subject is still possible to get pregnant and has been pregnant for S. aureus (M10). Western blot examination was carried out using OMP bacteria as antigens M4, M10, M11, M18 and M19 with s-IgA derived from the uterine cervix samples M10 and M19, and the results show that OMP M10 and M 19 which responded by cervical secretions M10 S. aureus (pregnant) and M19 S. aureus (unpregnant) indicate the protein bands MW 52 kDa and MW 49 kDa, while the protein bands which responded to s-IgA cervical secretions M19 (not pregnant) showed MW 52 kDa and MW 49 kDa, respectively. Both OMP S. aureus M10 and M19 show consistency similar to s-IgA M10 and M19, that OMP recognized, in particular, MW OMP S. aureus M19 and recognized strongly by both s-IgA M10 and M19. The introduction of s-IgA uterine cervix secretions against OMP S. aureus M10 and M19 is more specific because other bacteria S. epidermidis (M18), E. coli (M4) and Streptococcus a-haemolyticus (M11) are not recognized by s-IgA uterine cervix secretions of M10 and M19. This happens because of the maturation of immunoglobulin IgM and IgG become IgA then s-IgA are stimulated by repeated antigen exposure through the process of somatic hypermutation [14] . In particular, S. aureus M10 and M19 have different antibiotic sensitivity test results where S. aureus M10 is more sensitive and S. aureus M19 more resistant. Perhaps these results have a connection to the immunogenicity of their protein.
Based on the results of this study to determine the fertility disorder in infertile couples with the women of infertile couples who suffer nonspecific vaginitis due to S. aureus, further research needs to be developed on the existence of cross reaction between S. aureus bacteria and male spermatozoa of the infertile partner.
One of the bacteria species S. aureus that infects the vagina and causes nonspecific vaginitis can provoke an adaptive immune response by producing s-IgA. Difference MW of OMP S. aureus can stimulate immune response among women of infertile couples.
